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Tes The authors report the folléwing results: Preliminary heat rae 
éreatment influences the brittleness of a nitrided layer to a ae 
sonsidérable degree; in the nature of a preliminary heat treat- 
“ment of the 36XhMYuA steel, quenching at 930°C in water was 
“yecormended as this guarantees higher mechanical proverties then 
“quenching in oi] end less brittleness of the nitrided layer, and 
2. S$ addition, the saving’ of: Considerable quantities of ail. i me 
-«-gharp. decline ofthe brittleness: of. the. nitrided layer. of Gauge 
“Sample quenched at temperatures over 1,000°C was explained by 
growth of the grain of steel ani by the formation of a eae S ae 
“. ‘network gy Past aetentie + oembotea. Mettalor;, Ho. ate ARE. Tle eee | 
pp ere) © a) 
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SOn Yurgenson, A.A., Engineer, and Pogrebetskaya, T.M., 


Avid 
oe _ Engineers . 129-4-8/17 
TITLE : On reducing the brittleness of the nitrided layer of 


+ the steel 38XMWA. (O ponizhenii khrupkosti azotirov- 
annogo Ssloya stali 38KhMYuA). a 


PERIODICAL: ‘Metallovedenie i Obrabotka Meta lov" (Metallurgy and Metal | 
Treatment) 1957, No. 4, pp. 41 — 44 (U.S.8.R.) 


ABSTRACT: — “The preliminary heat treatment influences to a consid- 
erable extent the brittle strength of nitrided steel. On 
the basis of experiments, which are described in some 
detail, the authors recommend hamiening from 939 “°C in 
water since they found that such treatment ensures better 
&i mechanical properties than hardening in oil, the brittle- 
a ness of the nitrided layer is reduced and consijerable 
Savings are made in the quantity of required oil. A 
Sharp decrease of the brittle strength of nitritied lgyers 
of specimens hardened from temperatures abow) 1 000 “C is 
attributed to growth of the steel grain and formation of 
a nitride lattice. The investigations related so cylin- 
der liners, the material of which contained 0.39% Cc, 
1.45% Or, 0.60% Al and 0.14% Mo. 25 x 30 mm specimens 
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On reducing the brittleness of the nitrided layar of the oe 
2 cut out from anngaled tuhes were hardened fron §20, 900, . oe 
— 1 000 and 1 050. ~C in water and tempered at 640 “C. ‘The 
holding time during hardening was 1.5 hours, during hes 

tempering 3 hours. 1 

Phere are five figures including two graphs, ant three ine 

Slavic references. ae 
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129-10-8/12 
AUTHOR: Vyshkovskly ; Yu.G. and Yurgenson, A.A., Enginzers. 


en a RT OR 
TITLE: Influence of cold treatment on certain mechanical proper~ 
ties of high alloy, ‘case-hardened steels. (Vliyaniye . 
obrabotki kholodom na nekotoryje mekhanicheskiye svoystve 
vysokolegirovannykh +tsementovannykh staley) 


PERIODICAL: “Metallovedenive 4 Obrabotka Metallov" (Metallurgy Pas 
and Metal Treatment ); 1997 No.10, pp- 33-35 (U. 5.B.) § 


ABSTRACT: Introduction into indu atment for elimin- |i 
ating the residual austenit a layer of the high Hig 
alloy steels IBXHBA, 18 lves considerable |i 

difficulties, aS was men lished papers 
(2) to (5)- 1d treatment Be 
affects adv £ cemented speci~ (iM 
i.e. trength . es 
Sadovekly, his adverse i 

ynation of micro-crac K.N. 
a treatment only for 


subjected 3 
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Influence of cold treatment on certain mechanical properties 
of high alloy, case-hardened steels. (Cont.) 


of the steel 18XHBA to cementation at 890 C for 9 hours, using 
a solid carburisation agent, whereby 2 cementation depth of 
0.80 mm was obtained. After the cementation process, one batch 
of the specimens was cooled in oil, whilst the other was cooled 
‘in air inside the case-hardening box. After cemen; ation, all 
a. ere the-specimens- were cooled +o: -78.0 and held at thet temperature. fe 
=_ for 3 hourg, and,foilowing that they were tempered at 1450°-C-for--- tix 
— . 2 hours. Some of the specimens were then tested directly for re 
oe ‘ static bending whilst. others were tested for static bendi ng 
> after grinding off 0.05 and 0.10. mm at-2 opposite edges 5 in 
: the latter case, the ground’ edges were perpendicular to the 
direction of the bending load. ‘The results are entered in. 
oer fables 1 and 2. Am increase in the cooling speed after case- 
ee hardening, which prevents the formation of troostite skin in 
Bago that part of the case~hardened layer which contains free car- 
pides, brings about an jmprovement in the mechanical properties 
of low temperature treated specimens as compared with those 
which were cooled slowly and where conditions for formation of 
By a troostite edge are mor favourable. Removal of a part of the 
Card 2/3 case-hardened layer by grinding improves the mechanical 
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| | | dies 3 129-10-8/12 : 
Influence of cold treatment on-certain mechanical properties uk 
of high alloy, case-hardened steels. (Cont. ) yg 
prope rties of all the specimens and the improvement is more 


pronounced in the slowly-cooled. specimens; ‘after grinding off . 
0.1 mm, the mechanical properties of ‘both groups. of specimens — 


were almost equal. 
There are 2 tables, 4 


figures and ‘13 Slavic ‘references. 
AVAILABLE: Library of Congress ~ ; peg 
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ae BOGACHRV , I a ee tekhnicheskikh. nauk, Goren QITEL 20H, YawM., 
inzhener; POORESETSEAYA, ?.M., inghener; YURGEESON, A Js Anzhener . 


Investigating the cavitation and erosion resistance of ee 3BKRHIVA 

wine coated and nitrided steel. Vast mash. 37 no.9: 24-206 S '57. 

ae alte | . (MLRA 10:9) 
(Steel--Teat ing) 
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| GHTEL‘ZON, Ya.M., ingh.; POGREBETSKAYA, 1.4., inshs; YURGEUSON, A.t., dots. ~ 
eee RIE EL TEES: 5, 


Nitrogenizing BI723 and L5EhILUG steels ‘for operation at elevated 
temperatures. Energomashinostroenie 4 no.e7?32-35 Jl '58. oP os 
(Case hardening). (AIBA 11:10). - foe 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p296 (USSR) 


AUTHORS: Vyshkovskiy, Yu.G., Yurgenson, A.A. 


ne TITLE: oA Novel. Technological Process of Heat Treatment of Atomizer Hous- -. i 2 
= = Gnas (Novyy tekhnologicheskiy protsess termicheskoy obrabotki kor- =. 
pusov raspyliteley) a of 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1958, Nr 68, pp 132-140 


reatmet |-atomizer. housings-made_of steel I8KhNVA is. 
carried out i ‘ordance ‘with the following: procedures: Pack car- 
+ burizing at.a ternperature.of 880-9000C_ until a carburized layer _ 
0.5-0.8 mm deep had been obtained (exposure time 3.5-4 hrs); cool- 
ing in air in closed boxes to a temperature of 70° or lower. Compo- 
nents which had successfully passed metallographic inspection are 
removed and placed into a cooler unit (direct contact with dryice) | 
for a period of 2 hours; after drying at 100°, they are wiped dry and | 
are then subjected to individual hardness testing (Ra=82). This is 7 
~ followed by tempering in an oil bath at a temperature of 220-2409 for . 
Deon sos a period of & hours. After tempering, 5-10% of the components are .... 
Card 1/2 ~ again subjected to hardness testing (Ra=79-81), and the entire batch 
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oa A Novel Technological Process. of Heat Treatment of Atomizer Housings 


is then transferred to the machine shop for final machining. The new heat- 
treatment technology proved to be stable and reliable under shop conditions. The 
degree of deformation was reduced, better fits between the atomizer housing and 


the needle valve were attained; and the occurrence of rejects due to jammed 
needle valves was eliminated. 


| ey a 
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AUTHOR: Yurgenson, a 


TITLES Role of Hydrogen in Nitriding of steel (Rol! yodoreda 
pri azotirovanii stalf) = 


PERIODICAL: Fizika Metallov i Hetallovedeniye, 1959, Vol.7, Nr.1, 
pp 110-115 (USSR): : 
ABSTRACT; The influence of hycrogen on the nitriding process and the 

properties of the nitrided layer may be exerted in the 
following direction: (1) As the quentity of hydrogen in 
the gaseous phase increases, the latter occupiss a larger © 
number of active centres on the nitrided surface, renders 
absorption of nitrogen more difficult and thereby slows 

down the nitriding process (Ref.l). (2) An inerease in 
the concentration of hydrogen in the gaseous phase makes 

the reversible reaction of nitride formation go to the left: 


ne + mNHz => “Me.N,-+ Smit 


Hence, a surplus of atomic hydrogen in the Gaseous medium 
leads to denitriding of the steel by lowering the surface _ 
‘aed concentration of nitrogen (Ref.2). By. removing hydrogen 
_.. Gard 1/6 from the gaseous phase, it 1s possible to accelerate the 
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Role of Hydrogen in Nitriding of Steel 
nitriding process. By placing FeSi ‘4nto the nitriding 
furnace, it is possible to obtain SiH,, to attain a decrease 
“4n-the amount of hydrogen in: the gaseous phase and to increase 
the rate of nitriding (Ref.3)- (3) At the nitriding 
temperatures, hydrogen. is bound to cause decarburisation of | 
-the motal. surface by forming hydrocarbons and destroying Beced 


Big at? 
Shieh 


Gs | — MeyCy 4 PHO nMe + Cry 

— “This reaction causes an 

- @ eee - decrease in the surface hardness of the nitrided layer. 
diffuses a 


(4) Hydrogen, having a small atomic radius, 
easily into the metal, thereby causing decrease in plastic 
“properties and increase in brittleness of the nitrided 
layer (Refs.2, 4). As the degree of dissociation of 
ammonia and the guiantity of hydrogen in ‘the gaseous phase 
increases, its action must increase. The impact resistance 
_ i and hydrogen content after nitriding metals with different 
oo... Cand. 2/6 coatings, are sHown in Table 1. From this if; can be seen 


ee 
increase in the brittleness and a — | : 

| 

[ 

| 

i} 
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= _—sC- Role of Hydrogen in Nitriding of Steel : i 


that whereas a tin and copper. coating fully protects the be 
e ‘mateal from being saturated with nitrogen, hydrogen diffuses He 
—- . -into the steel through any coating, but most readily if Cre 
____aaae “the steel is phosphated. — An additional tempering at ; 
-100-200°C brings about an increase in impact resistance of | 
-nitrided spacimens, which is due to the influence of hydrogen . Bi 
~ gontained in the nitrided steel. In order to study the ape 
. decarburising action of hydrogen in nitriding, experiments 
were carried out in which the change in carbon content in os 
chips was studied during prolonged nitriding. Also, The 
' experiments were carried out in which the composition of the ee 
- garbonitride phases and the distribution of carbon along Woe. 
the depth of the nitrided layer was studied. Chips of ES, 
- various. types. of steel and cast iron were placed into brass : 
net bags, and nitrided under production conditions together flee 
with block cases 4n PNA-1 furnaces, bys (a) heating to eee 
510. +- 5°G and holding-at this temperature for 12 hours: =~ ae 
the degree of dissociation of ammonia does not exceed 35%; 
(b) heating to 540 + 5°C and holding at this temperature 


Card 3/6 for 38-45 hours: the degree of dissociation of ammonia does 
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Role of Hydrogen in Nitriding of Steel : : 
— pass not. exceed 65%;  (¢) cooling in dissociated ammonia (from 
ae a the adjoining chamber) to 500°C. Simultaneously, 10 bags 
containing chips of one type of steel were placed into the 
furnace. After the nitriding cycle was finished, all bags 
were removed. ‘Some of them were sent for chemical analysis, 
the rest were nitrided again. In this manner the carbon 
content in the chips submitted to nitriding fer 1 - 1¢ cycles 
was determined. The results of this series of experiments a. 
are shown in Table 2. From this it can be seen that as the Hy cs 
duration of nitriding increases the quantity of carbon in the iim 
chips sharply decreases, which is due to the decarburising 
action of hydrogene For a further confirmation of these re- 
- gults the following experiments were carried outs- 4 strip 
of the steel 656, 0.15 mm thick, was nitridedfor 1-8. 
: cycles; half of. the specimens were nitrided in the usual 
manner, and half in bags filled with carbon. Data of carbon 
Fe ind Bt -- gontent after such treatment are shown in Tadle 3, from which 
it tent acter fuaitriding in-carbon brings aout, considerably 
- less decarburisation than by the usual method. For tho 
= Card 4/6 separation of carbonitride phases a method was used which © 
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was suggested for the determination of the carbide phase 


in carbon ateel-(Ref.6).° The change in carbon content’. 
of the carbide. phase can be seen in Table 4, - Specimens of 


the above manner for 1, 2 and 5 cycles, after which their 


- garbon-contents were determined. ‘Phe results are shown in 


Gara 5/6 


is prussic acid. From the above experiments the author has_ 


8. A decrease in carbon content in the surface layer lowers 
‘the surface hardness of the nitrided layer, ani increases 
‘the brittleness. - 
3%. Qne of the reasons for the displacement of the max imum 
‘hardness into the depth of the nitrided layer is the decrease 


' 
steel U8, 16 mm diameter and 22 mm long; were nitrided in lp 


Figs.l, 2 and 3, An investigation of the interaction between ~ tap 


-hydrogen 4n the gaéeous phase and carbon of the steel has a ae 


the. possible gaseous: compounds > 


shown that in nitriding one of 


arrived at the following conclusions: . : 
le. During nitriding the carbon in the surface of the sateel 


reacts with a gaseous phase, forming gaseous compounds 


(cyanides and probably carbon compounds). 


in carbon content in the surface layer. 
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‘There are- 3 figures, = tables and..7 Soviet. references. _ ; [| 
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} Kostenko, A.V., Pogrebetskaya, T.M., Enginecrs 
and Yuggenson, A.A:s Docent a mie 
PMITLE; «Study of Nitrided Steels 'SAUM® (15Kh11MF) and oe oe 
es ~ 1s aM (15Kh1l2VMF) After Prolonged Holding — se ber] 
ate, : ce Los a 


AUTHORS | 


“a PERIODICAL: Energomashinostroyeniye, 1960, No. 6, 
_ ~ -- pp. 33 - 36 wt 
TEXT: © Owing to the necessity of using nitrided heat~ 
resistant steels in turbines operating under conditions of 
‘high steam pressures and temperatures, need has arisen to 
_ determine the effect of time and temperature on the properties a 
of the nitrided Layers; hence the investigation described in rel 
the present paper. The composition (in wt.%) of the steels vt] 
used in the experiments wis as follows: 
steel 15Kh11MF ~ 0.15% C, 0.50% Si, 0. 32% Mn, 10.62% Cry 
0.25% Ni, 0.70% Mo, 0.35% V, 0.015% S and 0.02% Pj 
steel 15Kh12VMF - 0.13% C, 0.26% Si, 0.66% Mn, 12.0% Cry 
0.45% Ni,y 0.80% W, 0.59% Mo, 0.20% V, 0.012% S and 0.02% P. 
Card-Y20- sh ab ERGs : 
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ean of Nitrided Steels 35Kh11MF and 15kh12VMF After, neo 
_ Prolonged Holding at 570 i ees nae 


The experimental test. pieces were heat-treated (air-hardening ha ae 
from 1 050 °c plus tempering at 740 % in the case of steel mm. me 
15Kh11MF and- oil-quenching. from 1 000 % plus tempering at _& 
700 °C in the case of steel 15Khl2VMF), machined to a 
-10-x 10 x 30 mm in size, electrolytically degreased, pickled, | - Se 
phosphated and then subjected to the nitriding treatment, Sips 
which. consisted of 20 hours at 530 °c, followed by 20 hours : ele 

. at 580 | °c, the degree of dissociation of ammonia being 35% 2 ; oe af 
_at the lower and 65% at the higher | temperature, . The Rockwell __ .. ae 
“hardness of the surface of the nitrided specimens was ; 
the same for both steels and amounted to 91 HRN; the nitrided 
layer of steel 15Kh11MF was slightly thicker (0.37 mm). than _ 

. that of the steel 15Kh12VM (0.32 mm). The nitrided test 
‘pieces were then held at 570 °c for 6.000 hours and during 
this period the microhardness across the nitrided layer and 
its thickness were measured at regular intervals, and the 
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‘Study of Nitrided Steels” i5Kh11MF and I5Kh12VMF After “ 
Prolonged. Holding at 570 °C: eee 


microstructure of the nitride layers was “a vaaisiads - Some 
ef the typical ere are reproduced in Fig. 1, where the p= 


‘hardness (kg/m ).is plotted against the distance (mm) from , a 
the surface of the nitrided:‘layer on steels 15Kh11MF (graph a) . . 
and 15Kh12VMF (graph b); experimental ‘points marked by dots, ; 
crosses and circles relate to measurements taken immediately a 
after nitiriding, after 3 500. hours at 570 °C, and after : 
5 000 hours at 570. °c, respectively. Another set of results 
is given iin Table 3: 


 Care-3A0- 
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¢/114/60/000/006/006/008 
: . _ -£193/E383 
“gtuay of Nitrided Steels 15Kh11MF and 15Kh12VMF After. 
Prolonged Holding at 570 .C.. 
ae Depth (mm) of the nitrided layer (determined by 


eo tc microhardness measurements) on steel 
i 15Kh11MF:° —_ 15Kh12VMF 

0 0.37 0.37 
250, 0.50 0.45 

7 1500 2) 0655. °. 0.50 

“ 3500. | 0.55 . 0.50 

cf _ 5000 0.60 0.60 . 
2 ; : 


amen 


Metallographical examination of the test pieces showed that 
the nitrided layer consisted of two (main and intermediate ) 
. gub-layers, the intermediate sub-layer in steel 15Kh11MF 
being more sharply defined than that in the other steel. The 
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Study of Nitrided Steels 15Khl1MF and 15Kh12VMF After 
Prolonged Holding at.570 °C : 
increase in the thickness of the nitrided layer after — 
holding at 570 C was caused mainly by an increase in the 
thickness of the intermediate -sub-layer, this increase being 
smaller in steel 15Kh1l2VMF. After holding at 570. C,.a 


F 25 0: 
- formation was ‘faster on steel 15Kh11MF. - 
holding: at 570 °C nitrides were precipitated at the grain 
boundaries and the upper, nitrogen-rich part of the 
onitrided layer; at a later stage, these nitride precipitates 
‘became surrounded by an oxide layer. This effect is. 
 Ggllustrated in Fig. 4, showing microphotographs (X340) of 
‘the nitrided layer in steel 15Kh11MF after: a) 250; 
b) 3.000 and ‘c) % 000 hours at 570 °C. According to the 
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- > Study of Nitrided Steels 15KhilMF and 15Kh12VMF After. 

Prolonged Holding at 570 “C : 


~ present authors, the preferential oxidation of the nitrided 
layers along the grain boundaries is associated with the 


precipitation of nitrides, which form a nitride-metal cell, 
-- thus. creating conditions favourable for oxidation. Analysis 

_ of the results obtained led the preset authors to the 
“following conclusions, 00 
“Z2)- cA natrided- layer, for 


med.on the more heat-resistant 


steel 15Kh12VMF, is more stable at higher temperatures than 
. that formed on steel  15KhLIMF. The. former steel can be 

recommended as the material for nitrided components operating 
at 570-: Ce oe Et ee bao eee . : : 


~"9).-Invorder to increase the resistance of nitrided layers. 
igains{: oxidation during service’: elevated temperatures, 
“the: nitriding ‘process ‘shauld-be.car igd out in:such a manner... 
ag to prevent the formation of a nitride network, 
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B193/8385 eae ee 


a Study: of Nitrided stedis ‘A5Kh1IMF- and. 1Skh ZV BEES 
Prolonged Holding at: 570 2c. gat heey 


3). The result of work. conducted ‘at: the Tipo cay: gavod - 
-. (Turbomotor Plant) has shown that the optimum properties of 
. the nitrided layer (thickness ‘of the layer 0.2 - 0.4 mm, . , 
hardness not less than 89 HRN) formed on high chromium- 
-content steels. are obtained if the nitriding process consists 
of 12 hours at 530 °C, followed by 18 hours at 580 C, the 
degree of dissociation of ammonia being 35% at the lower and- 


| 65% at the higher temperature. There are 6- figures, 5 tables 
Boo and 5 Soviet references, > i 
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- AUTHORS ' - Kostenko, Ae Vee’ Lopukhina, Yeo, Ve; Pogrebetskaya, 7, M., a 
pnd oN urtenson A pau ‘ Engineers OTe eo a * : 


OTT: ae a aey HLusTESt Stas) Iomilly After Prolonste 
E >. Service: at Blevated Temperatures — 3 ; 

4. PERIODICAL: Metallovedeniyée i sermicheskaya obrabotka metallov, 
ee: peas To 19604-EB «:-24- PBs. #8778 : : 


THYE: . Following their earlier findings. (BR f. 1 to3)- that. hardness... as 
of nitrided stainless ‘and austenitic steels*decreased after prolonged - mS 
service. at high temperatures, @ present 4 thors carried out 2 » Be 
systematic study of this affect on nitrided specimens of steel . im 

1 5xn1 IMF which is frequently used as the material of some parts of ie 


dagreaged pickled, phosphate? and then nitrided by 2 two-stage 

‘process (20: at 930°C followed by 20 h at 500°C, the degree of 
dissociation of ammonia teing 35 and 6% respectively) which pro- ae 
duced a nitrided layer 0,37 mm thick, with hardness HBE equal 95. pee 
The structure of the nitrided layer and the effect of prolonged 
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L5KHLIME After Prolonged Service at 


“ gtructure of Nitrided. Steel 

. Elevated Temperatures 
(up. to 5000 h) treatment 
analysis, 
It was established 


at 570°C im air, 


that, starting 
(2) Fegn 


steel: (1) FeoN + 
an 


(4) a. + carbides. 
whose thickness, 
gurface. layer of 

the following strata: 

(ob) Fez0 (microhardness ~ 455 ke@/mm' 
pe 485 kg/mm); (4) 

£ 


‘region which originally 


Fe,N + Crk; 
On heating in ait, 
after 5000 h at 570 
the nitrided stee 


puted by the present authors to the fact 


“golutions which are homogeneous within a 


which are characterised by a high concentration of vacant lattice if 


metal lographic ‘examination, and 
from its surface, 
strata can be distinguished in the surface layer of 


C, reaches 0,09 mm, 

1 after such ‘treatment. con ains 

; (mjcrohardnsss - 
)3 


o. + GrN + FeO.Cro0z; 


81824 


23 


was studied by X-ray 
microhardness measureme nts. 
the following 

a nitrided 


+.a% + CPN; (3) a + CIN; : 
oxide scale is forme = 


768 kg/mm) 3 
(c) FeO.cra0% (microhard- 
€ CroN; 7 
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‘gtructure of Nitrided Steel 15Kh11MP after Prolonged Service at 
Elevated Temperatures é tae Pe a ; 


. sites, facilitating diffusion of oxygen, Since hardness of the 
nitrided layer would be only slightly decreased by removing its 
outermost part (to a depth of say 0.1 mm), consisting mainly of 
iron nitrides, such a treatment should increase the resistance of 
nitrided steel to scale formation on prolonged heating and so 
prevent the decrease in hardness, usually taking place under these 
conditions, There are 5 figures, 2 tables and 7 Soviet references. 
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: §/129/60/000/011/004 7016 
: 2073/2555 : 
+, AUTHORS: Bolenove, H.W., Koatenso, A-Ve, Hikheyev, M.%., 
i heats are Reninetava, &.X., Poarebetskaya, T.u. and Yurzenson.A.A- 
' ar ee ere ae ee 
TRELER Inflawce of Heat Treatment and Nitricta : 


Mevbaniesl Preparties cf Austent 


‘ 2960, Ba.t2, pe-16-20 

; TANT: A uitrided layer of austenttic ateel cen be ferro~ es 

» magnetic, although the core of the component can remain peramagnetic. 

{By changing the preliwinary heat fRreatment tt 4s possible te obtain. 

ae austenite with a degre of alloying and varices . oa 
Me 


oan the 
5 6 Steels +4 
| PERYODICAL: Hetallovedeniys 1 terwicheskaya obrabotka wetaliov, : 


@ of preliataary heat treatuent and nitriding on tie 
at properties of austenitic steel, Two steels of the 


a ae 


0.20 0.58 0-33 27278 8.70 ~ 0.64 0,013 9.020 a 
are : tees fs — 
“ene magnetic propertios were studied after prelinisary haat treat- 


. memt Cotlowed by aitriding. The steel UKHISNOT wan addizlonaliy 
: ‘gubjected to "wrens® aitriding: tinned specimens were charzetl inte! 


, a forzace simaiteseeusly with the 
. ,eteel, The gagnetic properties of: the steel EI12$ were determined 
. ) ,afeer uermalination annealing or after norwaltzation annealing end 
Do “qgetng.: > Tre werwsiisetsce Somperstese vee. 1150 and 1ere*c,. The 
'' tgrelininary Neat treatment of the steet AXhLSNOT consisted in 

‘quenching from Lisette water and subsequent ageing. Both steels 


were aged for & hours at 800°C. The speciwens wers in. the forse of 
13 am diumeter, 5 am long eylindexs. ‘The magnetic susceptibility 


weagured by peans ef magnetic acales at various field strengths so 

' * ga to detersine the X(H}. For investiguting tie Gagastés prepzertios 

ef the aitrided steels, specinens in. the form of tubes with an V 

external diameter of & ma, o length of 60 mn-and e wall thickness of ~~~ 

:. GF ma ware used. The externol surfecesof the specimens were grousd 

_. watlet the intermel sarfaces were wachined by eaana of @ reazer. : 
Prier to mitriding. the specinens were.etehed in a hydrochloric acid 

3 sin and then nitrided-in a laboratory furnace 


g ie | at 600°C, witha helding tine of 65 hours for the steel EI125 and 

a). pe H 7% to ¥% hours fer the steel 1KnL INST. The 75 hour holding time 

BY ae eerresponded to the ween Leni depth of the nitrided layer for specinens 
ay - oe eee with a wall thickness of 0.3 ma. ihe wagnetic properties ‘of nitrided 
¥ a ae specimens were meuswrews Sessssticettys dn an anen magnetic. circuit. . 
wal £. On the Basta of the obtained roaults, which are given, the following. - 
a j ot conclusions are arrived et: on : : : 

a ee | eara 3/3 ; 

B arta nenist sarge ec. 

a oe ON : Eon eee eee 


¢ 
( 
} 
1 
i 
} 
ys 
ve 
L 
i 
1 
! 


\ -) ef the steels ELL23 end WCRALSNIT in the perauagnetic state was / ‘ 
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£079/8535: 


ot Steels ; 
"neces BG etch: ao ren? tration: ani RP” opunaraters: ne she 


tvel #7233 free WO7VO te: ZL30°C and additional ageing for'> ware at 
PC deere sot bring about | change in the susceptibility of thie stcol 
Witriding changes to a considerable extent the magnetic permeshility : 
the investigated steels; the nitrided leyars of both the hooks 

auvestigated steels were ferromagnetic and this 1s due to the formation ° 


altrides, iwpoverishment se alloying Siements of the avatenite ya 


‘qustenite decomposition.” 7 ee 
Az a result of nitriding, the magnetic permeability ef, the ateel.. 


{MYIBS Increases considerably ‘(by a factor of » as coupared ke the 


el IenswoT. 

Inoresase fm tha: «depth ot nitrading brings ‘aboat an aneresoe of: 

waximos wagnetio permeability; vith increasing relative death of 
the. ‘aitrided leyer of the sted £1125 from 25 to S853. the saxdicus 

meability inereaues by sore than double. With increasing 9” 

ative depth of the mitrided layer of the steel LERISNIT fres 30 . 

93.65%, ite maxinun pee increases fros 3.7 te: 19.8 > 


tien 


Mitridin on 
of Austenitic Steels. . - rats 


eo results of the described investigations lead te ‘the 
elusion that it is possible to monitor the. depth cf the . 
aitrided layer for a number of anastenitic steels by means of en 
os tremagustio wethod, There are 1 figure, $s tables and + 
ferences: atl Soviet. A ; a: : 
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a 


SSS 
Bees , Pecubarities <in the- Behaviour of. Nitrided ayoe ‘icin hao 
Steel During: Prolonged Residence at a High Temperature 


PERIODICAL: Fizika metalloy i motallovedeniye, 1960, Vol oO Nr 6, alee 
pp 868 ~ 877 (USSR) lhe 


eee The authors point ae that the nitridin of austenitic 
“ss steels has not been used in gas~turbine ienstruction 
ys (Ref 2) because of process and- finishing difficulties 
ete he ard ceapege |) ca 1 ae ‘insufficient. high-temperature. stability of the ie 
oe a itrided Layer. (Refs. 3, 4). A previous study by the authors eg . 
of.a group of nitrided steels (Ref 5) showed the superiority | 
of type LKh18N9T steel in these respects. and the present 
investigation aimed. at a more detailed study. Specimens 
of the steel (0.10% C, 17 80% Cr, 947% Ni, 0.64% Ti, mabe 
Br ea! 2 ‘O.012% 5, 03020% P, 0.53% Mn, 0.58% Si) were hardened TAs 
a a from 1-150 “Cj aged for’8 hours at. 800. ©; pickled in 
Bo hydrochloric acid and nitrided at 600 °c for 75 ROBES a - 
: ae eee Sa ree ode 0.29 mm. deep: nitrided Layer: -With-‘e-hardness-,H, = 92... 
ty “carai/h N ae 


- was “obtained. The kinetics of reaction-diffusion of Yr 
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pacgreeeit sae in the Behaviour. of. LLL¢E 2a” ‘Type ARELONOT Steel 
_During Prolonged Residence at a High ‘Temperature - 


~ nitrogen and changes in the nitrided. ‘layer during ; 
-prolenged holding at 680..C in furnaces «f a.type Ip-2 
machine (as described in Ref 6) were investigated. For 
studying phases at increasing depth below the surface 
of the nitrided and scale~layer X-ray structural analyses 
- ef successive Layers were carried out at the Ural'skiy” 
-. gosuniversitet - (Ural. State. University).in consultation. 
with V.N. Konev. Figure L shows the structure of the. 
-nitrided layer before and after holding for 3 000 hours 
at 680 °C, while the oxides on an etched polished section | 
- after 250 hours is ‘shown in Figure 2. The ae ee relations. 


between the square of the gain. in weight: (g/mm™ ) (Curve 1). 
and the-square of the depth (mm) of the nitrided layer. on 
the one hand and the duration of nitriding (hours) on the 

other given. in Figure 3 indicates a. parabolic. law for . 

nitrogen diffusion. .The X-ray - patterns from succesive 

layers before and after holding at 680 °¢ for 4 500 hours 
are shown in Figures 4 and 5, respectively, the peak 
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e Behaviour of BAe LONGT Steel: 


- pocunderstios in the 
paring Prolonged Residence : at a High: Temperature . 
ing. listed. in Tables: L and: Be tee eee 
the uitrided:| steel. is plotted. 

¢ 680 © in Figure 6, 


‘the: phas 63 b 


‘The: surface ee ‘ot 
of get Rees 


” the whe 8 


a surface befe: 
“that BON tien 


Be ial 
ith the Cen” tructures = 


of the steel. 
“the nitrogel. is 
Prolonged. holding 
ferric < oxide ‘and an inner Layer 


nitrides ‘dissociate; 
austenite: d. Peet i 


at. 680°C: gave an. out 
r of (cr, (Pa),0 5h {rom 
-pitrided Gone complete ve 
‘with equalization: of 
th and formation and 


trides« vs 
a ‘be selected to give 


canguLatior of ni 
(not iron. nitrides) mechanical, Ly 


0 VG nitriding com nditions shoul 
Card3/*: “quality of stable nitrides: 
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“2 pebtaaed tan: div the’ chaviour of: ee BABY A382 JenieNor Steel 
; teeing bigeye Residence ‘ata. ‘High Temperature 


‘hindering. nitrogen diffusion ‘and to prevent ‘tieun on of | 
much -alpha~phase. There are 8 figures, 2 tables and 
1A references, 12 of. which are. Soviet, 22 aoa’ and 

ae Seveane os 
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AUTHOR: Yur genson, AcAis Engineer ‘ 
TITLE: Selections of nitriding schedules and depth of the 
no nitrided layer 


PERIODICAL: -Metallovedeniye i termicheskaya obrabetka metallov, 
oy NOc 12, 1961, 13-- 16 


TEXT: ; Side effects of nitriding are discussed in relation to 
the mechanical properties and cor rosion-resistance of nitrided 
steels... It is pointed out that onc of the consequences of the 


formation of nitrides is: the formation of interphase boundaries 


with a heavily-distorted crystal lattice and refingment of the 
mosaic structure. Thus, in steel nitrided at 520 blocks: 


measuring 5 x 107? cm appear, as a result of which the surface 
area of the sub-boundari.es with distorted crystal Lattice 
increases and internal «stresses of the second type and distortions 
of the third type appear in the metal. Internal stresses of the ~ 
first type are set up asi a result of different thermal- ; 
expansion coefficients of the matrix -and nitrides. - At the same 
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as a result , the stability of the solid solution in austenitic 

Steels is decreased and the corrosion-resistance of stainless, 

acid~ and oxidation-resistant steels is reduced. X-ray-diffraction — 

studies of the distritution of stresses of the first type has shown 

that the maximum. compiressive stresses are situated at a certain = 

distance from the surface. The magnitude of the compressive. suns aa 
_.. Stresses decreases with increasing content of the e-jhase in the ace 
| nitrided layer; “when the Pas ie content ‘exceeds 7% tensile : . re 


time, the solid solution is densaca of the alloying e2lements; F 


.stresses of up to 20 kg/mm" are set up in the surface layer 

(Ref. 2 ~ Fuks, M.¥Ya. and Tkach,; A.Yao, Trudy KhPI im, V.I. 

Lenina: Seriya inzhenerno-fizicheskaya, vo. l4, 1958). To 

attain maximum endurance limit, the formation of a surface 

nitride film or a nitride network must be avoided and the depth ae 
of the nitrided layer, “:, must meet the condition A/r = 0.1 - - ate 
~ 0.2, where r is the distance between the neutral axis of 

the mat erial and the most heavily-stressed fibre. In the case 

of Localized nitriding, tensile BEresses which decrease the 
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- resistance of the metal to cyclic loading are set up in the 
“gurface layer at a certain distance from the boundary between 


. pdtridid-and-untreated. parts; — this boundary, therefore, should oH 
‘not be placed in a region which carries service loads. Nitrides ee 
of Fe,.Mo and probabiy Mr readily oxidize in air; if nitriding Bae 

- conditions are such that the steel is supersaturated with . ‘ eS 

nitrogen, oxides instead of nitrides may be formed with a as 
corresponding change in ihe properties of the nitrided layer. i 
An oxide scale is readily formed on nitrided steel at 550 - ae ak 
680 °C in the presence oj? a nitride network (Ref. 8°-. ae 


A.V. Kostenko, YeoV. Lopukhina, T.M.. Pogrebetskaya and: 

A.A» Yargenson -. FMM, ‘vo Ll, moe 5; 1960). A 17-fold increase 
in the resistance of steuvl 38KMLOR (38KhMYuA) to cavitation- 
erosion is attained by nitriding. It has. been shown, however 


(Ref. 10 - V.V. Gavratselt, DoNo Bol'shutkin - Trudy KhPf . / 
ime Velo Leninas vo IX, noo lL, (1957), that the erosion satability UZ = 
of the « and ‘yt-phaseii is 14 times lower than that of the ee 


' a@-phase. Consequently, -if-the maximum resistance-to-cavitation- . 
erosion is to be impart el’ to a pearlitic steel, the formation. a |: 
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“Selections of mi 
mtent of the e~ and ¥'— 
“Maximum hardness of a os. 


or with minimum co 


of a surface Lay z 
in nitriding: — 


| Gnases should be aimed av ; 
i: «othe nitrided layer is atrained at’ a certain-dis ome from the 
tne eee, this distance izoreasins with increasing depth Gf ee ee Se 
> nitridinge When the object of nitrid’ns js to improve the - a 
‘steel, » continuous surface film of the. - Oe 
be on | 


resistance of 8 
the e-phase,can 
700 C. All 


“‘e=phase should 
increased by Fa 
the alloying addi 


a.. The quantity of the s-phas 
.. formed depends also on 4 ativ: adsorption and : 
diffusion of vitrogen. . Tf adsorption rate is higher than rate of 


a two-stage process provides the most convenient means © . 
forming a nitride Layer more than 0025 — 0.30 mn thick ina 
feratively short, time. Nitridins is carried out in the first stage 


cara. 4/7 


Sig RBS 


009-¢ 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0 


ARC RAOP RAST UE A EST SEIS LES ER Ee Eoeet er Basser soeere ee mermemnmn eee men 


ES] EBS 


oe 129/61/000/012/002/005 
‘Selections of nitriding ..-. 0 E193/E383) 
at 500 +.10 °C for 10 - 15 hours to’ produce a hard case. - 


Phe temperature is then raised to 540 ~ 580 C for a siiort 

time, whereby the rate of diffusion of nitrogen is increased. 
without significantly affecting the hardness of the surface 
layer, .The properties of the nitrided case can be affected 

by the composition of the nitriding medium. Hydrogen formed 
asa result of dissociation of ammonia retards the diffusion of 

“nitrogen, decarburizes the steel and decreases its plasticity. 

- According to A.V. Smirnov and L.V. Beloruchev Ref.13~ Controlled 
atmospheres and their usie in thermal and chemicothermal | 
treatment af metals, LDNTP, 1960), improved results are obtained 
Af-a inixture of ammonia with an inert gas. (molecular nitrogen 
or hydrogen) is used instead of pure ammonia. TSmbry. T soi 
(Ref. 14 - "KohAszati lapok", v. 2, noo 5, 1956) has shown that 
the rate of nitriding can be increased by using pure (99%) 
nitrogen instead of ammonia. Similarly, a harder case on a 
manganese-cast iron was obtained in a 65% nitrogen - 35% ammonia 
mixture than that formed in pure ammonia (Ref. 15 - ve 
Yu.G. Bobro, V.S. Kovalenko - Trudy KhPI im. V.I. Lenina, 
we 9, no. 1, 1957). -Inigeneral, a minimum thickness of the 
:Caré 5f7 : . a 
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Bev: 4 oS 8/129/61/000/012/002/005. 
| Selactions ¢ of nitriding cose. EL95/E383 


nitrided case. ‘should be ated at, whereby the Srodua tivity S| 
_of the nitriding. equipment is increased and the risk of warping. __ 
and distortion of the nitrided particles is minimized. Some wb 
‘sonsideration should. be given to the geometry of a nitrided layer. / oe 


ry 


~The risk of distortion is less when the entire surface is | 
-nitrided but, in this case, the dimensional changes of the | — 
article are greater. When only a part of the surface is nitrided, 
the nitrided case should be symmetrical since, otherwise, ae ee 
distortion of the article will take place. In the case of _ eS 
‘stainless, acid- and oxidation-resistant steels, those parts Fe 
of an i.article-should only be nitrided which carry alternating 
service loads. With the exception of applications in which 
. nitriding is used to increase the corrosion-resistance of steel, _ 
the optimum nitriding conditions are thqse which ensure. ; ; S 
conversion of.all the alleying elements to nitrides ‘and the ae 
formation of a minimum quantity of iron nitrides. | = 
[Abstracter's note: this is an: abridged translation.| 
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There are 1 figure and 15 yefarentes: . 13 Soviet~bloc and 
2 non-Boviet-blo¢. a} 
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a « Yurgengon, Ailekasy Alekseyevich | | 807/6108 

- Azotdvovantye ve enérgomaahinostroyeni! . (eciding Ta Fower-Plant. - 
Machine Building). Bretioysts Benbet ee 4962, 128 Pe age nese 
copies printed. ; 


‘Reviewer. Yu. Me Lakhtin, Profesaor,. Doctor. of Technical Sciences; 
-Teph. Ede: N. Ae Dugina; - Executive Ed. OF Urgl-sibetian : 
~ Department (Maghgiz): A. V. Kaletina, Engineer. a 


PURPOSIE: | This. ‘ook is intended for process engineers and mechanical 
-engineer-designers. It may also be useful to workers’ of 
BoLentific research. institutes and laboratories. 2 


COVERAGE: The. book. describes the. niéridtag methods and. conditions -. 
whith wild improve the quality of the nitrided case, and‘is| 
-baged on’ restlts ‘of practices and investigations of plants! 
whith! have been using the: nitriding of importarit: machine parts 
ovelr long. periods of time. Possibilities of applying the nitrid- 
ing: rocess, ie heat- ANE: er meat arane. steals -and-other 


“pa = am “ sac PA oe ee itoeirpe es Peeing oa tes 
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“Ng betaing In Power-Plant: (Cont. ye . een ae aes -507/6108- . Tam 
%\ ; ,° 
ye apecial. types: of. steel. are diseudeca,. ‘alone With sethinds for. os : 
-.. the: acceleration: of. thie- nitriding. process. -Nitriding of- parts - oo 
“ widely used in. power-plant machine. pbuilding is discussed at. aapte 
length in the last chapter. The. book is mogtly based on L 
-- Work ‘and investigations. earried out at the Ural Tirbomotor. 
--Plant, under the supervision of the author, by Engineers ence 
7. M. Pogrebetskaya, A. V. Kostenko, Ye. V. Lopukhina, See 
K. F. Korobka, L. I. Norova, G. V. Chentsova, and N. P. Pee 
' Kuznetsova, and by ‘students (le VV... Kudryaveteva, M. I. aoe 
i =i REM UAB ONS, VeLVs. Korovina, = Z- Ya. Chernikhova, Mang Ke-tsan,.. coe rr 
VSN. Zelenskiy, Sh. fi. Verkhoglazov, and ‘V,: Ve. BSRERRCRES:, ine eiuee 
‘There are 252. ri tabect mostly Soviet. ; 
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2 5/117/62/000/008/008 /o0s 
| | 1007/1207 
AUTHORS 1. Mikhelitsina, eeSey Revzina, V-Ge,y sind Yurgorsoms Abe 
PITLEs : Prasonees coating of austenitic steel 
FERIODIGAL! iashinostroitel', no.8, 1962, 35 


TSXT:..-.. --- Results are reported of experimental investigations on the ; 
: phosphate coating, of austenitic steels, in order’to improve working conditions, 
FE ..  yeduce tripping (seizing). and ‘wear, and increase the service life of phosphate- ~~ 
= coated tools. Special indications on the phosphate-boating technology, and 
test results are presented. It was found that austenilic steels may be succeas~ 
fully phosphate-coated by applying special preparatory methods (alectrolytic . |. 
- degreasiiz, pickling) and by-utilising. special, electrolytes. in @leotricall = Gl 
solutions... There is 1 table. , : ¥ 
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37708 of nen son ee ee ean 
Sate Ue oene” s/126/62/013/004/019/ 022 
2. 500° — * BO73/E135 Si a 
- AUTHORS : Belenkova,- M.. M. ’ Mikheyev, ‘MUNe, : 7 ae oe a 
“¢ a Pogrebetskaya, T —.M., and Yurgenson, A. A. a. | - 
. : E : . err rere Oe : oo ioe 
oo PITLE: Magnetic properties of the steel 1X18H9 (3M 889) 


after heat-treatment and nitriding pl ie 


PERIODICAL: Pizila metallov i metaLlovedeniy¢s Veldy moet: 1962, 
"622 625 : 


_ TEXT: |: The authors and their team sound earlier that ‘the mee ees 
- greater the content of elements forming stable nitrides, the more ~ +e 
| will the austenite become impoverished of alloying elements — a 
during nitriding. and the more intensive will be its. decomposition =. fam 
‘andthe rejection of the ‘Q=phase. The influence of nitriding on — >, ia 
the magnetic properties of steel similar. to the previously tested Vv 
1%18H 97 (1Kh18N9T) steel but not ‘containing titanium was - VM 
S equnea to verify this conclusion. The compositions... of the two 
steels. studied were: ; Seg wae 
1KHLBN) : 0.14% Cz 0, 66% isi; 0.85% Mn; 17. 68% Cr; 9.02% .Ni, ma: 
0.07% Ti; 0.016% S; 0. ). 016% P. ree 4 a | 
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$/126/62/013/004/ 019/022 — 
| ! B073/E350 
“AKHL8NOT: 0.1% Cy 0.58% Siz; 0.53% Mn; 17.78% Cr} 8.70% Ni; 
Oe 64% TL; 0.013% S; 0.02% P. a vine 
The magnetic properties were determined after heat-treatment 
(quenching from 1150 °C jn water, followed by ageing for 8 hours 
at 800 °C), Both steols were paranagnatic in tho quenched stato 
> and their susceptibility values were noarly the same. After ; 
“ake ageing the: susceptibility increased somewhat, the permeability of 
 poth steels after quenching and ageing appreached unity and did 


‘Magnetic properties of the steel... 


not depend on the field strength. In the nitrided: state the 
maximum permeability of the steel without Ti was considerably 
_. “Lower ‘than in the steel with Ti. For a relative depth of the 
' nitrided layer of 57.4% ‘the’ steel LKh1L8N9 had a maximum : 
_ permeability of 1.8 gauss/0e,. whilst for the steel 1Kh18N9T the 
maximum permeability was 3.7 gauss/Oe fora relative depth of 
- the nitrided layer of 50%. The structures of the nitrided 
layers of both steels were identical, consisting of austenite 
and carbide grains in the heat-treated state; the structure of 
the nitrided layer was reminiscent of sorbite, due to the 
: partial decomposition of the a-phase and the carbides during 
os Card 2/4 soe ; 
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$/126/62/015/004/019/022 
£073/E135 
‘iitridesformation: “Tha ‘following conclusions are arrived. ay 


. Nitriding changes considerably. the magnetic properties of steels 
-.1Kh18N9 -and 1IKhL8NOT;: the. ferromagnetic nature -of the nitrided 


me Magneti¢ properties of the eae, 


. layer. ia due to the formation of the Q=-phase during nitriding. 
Phe steal. 1Kh18N9T has a higher permeability in the nitrided 


state than the steel 1Kh18N9, and the difference is attributed 

to the presence of Ti in the former, which forms stable nitrides 
and impoverishes considerably the y-phase of Ti, reducing its , 
‘stability and bringing about rejection of O-phase. The stability 
of the dgustenitic structure after nitriding was determined by ae 
. concentration of. admixtures required for forming uniform — 
austenite and by the ability of the components entering into the 


* austenite to form stable nitrides. . The nitrided skin of 


austenitic steel pompenen ys: ‘shouts have low. “permeability values... 
There are 4 tables. ; 
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| “ASSOCIATION: Institut fiziki metallov AN SSSR ed 
. (Institute of Physics of Metals, AS uss) _ 

Be SE Oh ~ Ural'skiy turbomotornyy zavod.. oP eS [ 

: ee (Ural Turboengines Works) | 4 


} SUBMITTED: August | 26, 1961 4 
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Moscow, Metalurgizdat, 1962, 24522575 = 


gation showing that long- 
srided be els. Jena. to the- followige 


“freaterambunts of 6 ements that form: sta} 


d-nitrides conserve their } hardugss: hci the trickness of tha 
r mor efiectivel: Te ‘Nitrided steels intended ror. long- ~term: operation 
ust retain 2 sufficiently: great surface hardness, ‘be free of nitride 


+) and, for austenitic ¢ ieels, neve a minimal | quantity of a-phase, 
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TENN) a.manual| iMetally bystrokhodnykh dizelei i ikh ter- oar re 
m! -heskaia: obrabotka; spravochnoe posobie. Moskva, Izd-vo 
"Ma shinostroenie ," 196L. 266 pe _. (MIRA 17:7) 


5 Sy Dees 
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0 


SBME NOT maarareceen es 


fsa ae agi $Y 58 ISS TR A SE BLS ee 
BAPE 


EEStK 


x, 


ge) eatin) /Bonday Aa oc) feeb) asi Gal 
aici 


ROCSESI OW HR: APSOCT434 B/OLLL/E 


MimEAD. inees}: Pogrebetskaya, T. M. (ingineer); 


enced, Bonent? 


cast turbine parts 


ay Fh 
2216 


ais ron. aiteidatiar. corrosion resiatanca, 
Pn Qe EE nant . 
SfePl-k) rast iran, Wado cast 


(OTE 1S. an wouiit,; PNase sonposition, struc- 
sete reer * 357 steal ard cash frang SCh2l1- 


f . 
orprosive foas nitriding aga 
Aer 


increases tne corre sion resist- 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0 


AED fa fess erste BRE Reikaree Bain east aipagey 


aki nation «f carroster reefsctans and ductile ;roperties ves éla- 
riaiaga i: tat aitr iine oF 2$L steel by the following mode: 


‘se picts should have a surface Tialss 


wouimbing, Sims 1b fa uuseciated Wit aD 


sine. ge in hayiess. Sats. of cast tron SchAL-bO with itro- 
1 waa Enab of Byker: 
of carit.ea ON Le va! aaEe “Ss 438 


4% Lowers ine 


SUB CODE: MM, PR 


JPRS 
NO REP 30V: 905 


ce te ee eet mere sa 


Wied 2 Ea 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0" 


"APPROVED FOR RELEASE: 09/19/2001 ee RDP ee slices or ea a 0 


PRO aU RanGeta | RRARaarnan | hans tage sitet babe ar en ee 5 Lee SS EHERE 
bene ere ee he ieen ee wae Ae Do oe te a ee eet ae : 


“ZAGVAZDIA ’ Yo oVe3. _HURIENISON, AL AL 


ines hae EN 


_ Investigating the. slow nitriding of carbon viael, Piz, mat, 1 metale 
loved. 18 no.313 $9362 3 "64, (MIRA 17111) 


il, Uralakty turhemotorayy navod. 


APPROVED D FOR RELEASE: 09/19/2001 ~ CIA-RDP86-00513R001963210009-0 


gic ss CIA-RDP86-00513R001963210009-0 


BASS hy ERE 


PURPOUE AND COVERAGE: Fa Srten 


‘ ‘ | Yee Be RS ge 
gapinesre, and heat-treatment specialists working in diese 
eo Pat beds Sienies The ° ae Say Sher Be upeful For earkera aft 
L Bates and abu tea at totverattias. The book reviewa 
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angtues, gives information on qualitiea of.steel, cast iron and 
alloys used for manufacturing high-speed diesel angines, discusses | 
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Sarbine Bens Works a. (turbosstormry navod) | 
3 ah TIT: “Multaple_nii nitriding ering of. AR atl 


a ‘OPIC TAGS: chromium ateel,. nitridation, x ray photography, x ray oquipnent, sanonia, il 


- phase composition/ Uh 3 chronium steel, RKD x ray equipment 


i 

| 

as | 

SouRtis ‘Metallovedeniye H termichaskaya obrabotka netallov,, nos dy. 1966, B18 bot = : 1 


“ABSTRACT: - “apeelaarns of. 1Kh13., steol, wera. nitrided in industrial furnaces under the | 


-'s| following conditionis: heating at 5400 for -12 hrs;. ammonia dissociation. to 355 


| heatdng-at-5k00-for:48 hra3. ammonia dissociation to 65%) cooling under ammonia |. 
“| stream ‘to 2000; ~ air cooling. ° ‘This process was repeated, X-ray photographs were ae oe 
“taken with a RED. camera, In imltiple nitriding of high-chreme steel, the surface ~ 


Ce ‘layera were decarbonized; © iron nitrides reacted with atmospheric oxygen and formed . 
‘| iron oxides. Chroma steel which has. been. nitrided nine times contains iron oxides. 


B and nitrides on the surface; phases containing chromium are absent, Excessive and. Be 
‘repeated nitriding impairs th): quality of. the nitrided Layer. of high-chroma steels. 5 
Orig. atte hast 2 eee aml 2. tables. 2p OS ; 
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a Investigation of the ‘Structure cf Turbillent _ ; 8/050/60/000/010/001/003 
"Motions Causing Bumps to Modern Airplanes B012/B063 


"express the relationship between the dimensionlegs randon values of 


"author makes use of ‘the general solution. obtained in Ref. 2,-and obtains ~- 

“" formula (6), The latter is integ:rated, and the structural characteristics — 

_- Of the turbulent flow are thoroughly studied onthe basis of criteria de-  ~ 
“pending: on the meteorolog 


(10). The practical application cif these formulas is illustrated by. the a, al se 
+ 


of flying speed (§, and £5) as dependent on the meteorological parameters 


“ye 


pulsation of the various kinematic parameters of the plane pt) and the 
dimensionless functions Y(t) in the form of equation (4). = time. The 


logical conditions. Using formula (7) according to the 
2/3-law by Kholmogorov-Obukhov, the author obtains formulas (8), (9), and 


Calculation of characteristics of the pulsation values of the components — 


/ (Ape AYU) determining the respective turbulent medium. A, isa coefficient, 


and O=T,-,. The curves shown in Fig. 2 Were obtained in the course of 


| computations made on the electrouit computer "Ural". These curves illustrate 


the dependence of fluctuations of the horizontal. (Fig. 2a) and vertical 


» (Pig. 2b) components of. flying §peed on the intensity of action of horizon- a 
~ tal and vertical turbulent flows. On the basis of the rules resulting from 


+ Card 2/3. 
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fue Motions Causing : Bumps. to Modern Airplanes _ = 


Bo these curves, the author reaches the. following: conclusions: 1) The highest : 
ee probability: that-a modern superfast. airplane with a speed of 0.52 M<1-2 ie 
~~ enters the zone of bumpiness wader otherwise -equal conditions occurs in ie 
Flights at-medium and very hign velocities. in this case, the intensity of 
~~ pumpiness' may largely depend-on horizontal turbulent flows. Therefore, it | 
is necessary that the meteorological service takes into account not only — 
the vertical gradients of the wind-velocity vector but also the character- 
: istics determining the intensity of horizontal turbuleat flows. When the . 
‘plane increases its speed, it is able %o Jeave the zone of bumpiness with- ae 
‘out deviating from its course and flying height. It is noted that this is “~ 9 ee 
~ not always in accord with the briefing imparted to flight crewss It is  ~ | oa Ge 
- “further noted that the use of data concerning the overload of planes in the 
gone of bumpiness have only a relative value, since these data consider 
oon only the overload caused by vertical components. Professor M.. 1. Yudin is 
thanked for advice, and 0. F. Lobov and L. Ya. Bulakhtina for solving the 
problem on the computer "Ural". There-are © figures and 5 Soviet. references... fy 
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(Physicostatistical methods fer analyzing and precalculating 
meteorological fields] “‘Fiziko-statisticheskie metody analiza 1 
-predvychisleniia meteorologichsskikh polei. Leningred, Izd-vo 
“Morskos transport," 1963, 243 Pp. (Leningrad. Arkticheskii nauchno- 
Ansledovatoltskii institut. Trudy, vol.e263). -.. (MIRA 1724) 
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ae iigt pressure, teupe tature and “dew point: disketbation tare “eiau : 
| geagured et this height, Starting from the equation of traneter and introducing 
a parameter for the eff€ectiva content of at sorbent material, 3 solution is ob- 
taiuee for the apectral intensity of upware directed Taédiation aa a fuaction af ('- 2 ¢ 
3 ' temperature and scan absorpt lon and from th te is forsaily derived the inverse : 
i | €unation giving tke characteristic modiaticn from the eir-preund interface or 
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— EACC NR” APSO3E770 | SOURCE CODE: _ UR/0362/66/002/010/1040/1045! 

: i AUTHOR: _ Murgenson,-As=B... aie Et he ar ry | | 

ORG: Leningrad Hydrometeorological Institute (Leningradskty giidrometeorologicheskly | 

ot dnstitut) sae ec ee Re a ee i 
TITLE: Influence of radiant influx of heat into the free atmosphere on the evolution | ae 


J 
t 
i 
I 
H 
| 


Z | Of macrocirculational processes — 
i SOURCE: AN SSSR. Izvestiya. Fizika atmosfery 4 okeana, v. 2, no. 10, 1966, 1040-1045 _ 


i ney ett 
| eee 
.~-f DOPIC. TAGS: heat. radiation, atmospheric circulation, atmospheric thermodyanics; ~ | , ie 
-. |.asmospheric. stratification, synoptic meteorology, long range weather -forecasting- --- =f as 
| 
| 


.., ABSTRACT: The author reports the-results of a simultaneous analysis of preliminary” ’ i a 
maps of radiant influx of heat to a layer of air contained between the isobaric sur- . Be 
| faces 80 and 600 mb, and. maps: of the fields of the geopotential. at the level p = 500 |. 
| =, obtained for the same time, and characterizing the average microcirculation of ..|.. (am 


field in the free atmosphere. The heat influx waa calculated {rn accordance with the fo. 
|. scheme-prroposed by the author using data of radio sounding of the atmosphere in -- - ie 
| January = July 1957 (03 - 15 hours) at 23 points located over. the territory of. the . 
Soviet Union and Western Europa. Tne circulation indicés used in the work were those 
| proposed, by A. A. Kats (Sezonnyye izmeneniya obshchey tsirkulatsii atmosfery 4 dolgo- 
|. SxOchnyy2 prognozy [Seasonal Variations of the General Circulation: of the Atmosphere 
.Long-term Forecasts], Gidrcmeteoizdet, 1960) fer 4 meteorological series of 
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ere eynonete: ‘processes. = (use) « AlL the values of the pressure, temperature, 
dew point: and cloudiness were everaged for each ESP. All the necessary calculations 
‘were made with the high-speed electronic computer of the. Leningrad State University 
by graduate student I. V. Mikhaylova. A fourteen-layer model of the atmosphere was 
used for the solution of the problem, the top of the atmosphere being considered to 
be. the level ¢.3 45-tm. | Various data on the atmosphere and its circulation were . 
taken from numerous published sources. ‘The results yielded a number of fields of 
radiant heat influx to the layer between 800 and 600 mb, each of which corresponding: 
to @ definite natural. synoptic ‘period with a characteristic type of circulation. ‘The 
frequency’ with which the centers of fields of opposite signs coincided in different 
types of ‘general circulation of the atmosphere were investigated. Various numerical 
-| Gate are cited in favor of the assumption that the two fields actually ineract, al- | 
‘though the initial material, in spite of the large number of calculations, is still 
too scanty for a more: conclusive analysis. _ Orig. art. has: 1 figure and 10 formas. 
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ft) erties Spectral absorption of longwave radiation in the atmoaphere 


| SOURCE! - Leningrad. Arkticheskiy i antarkticheakiy nauchno-{asledovatelakiy institute] 

t-Treudy, Vi 277, 1966. ‘Chisionnyye netody issledovaniya gidrometeorologicheskikh — ms 
usloviy v Arktike 8. ispol'tzovarilyem clektronaykh tsifrovykh. vychisietel'nykh mashin 
(Numerical methods of studying hydrometeorological conditions; in the Arctic with tha 

y}use of electronic digital computers), 11-19 , “i : 


4 


. {/ TOPIC TAGS: spectral absorptivity, spectral distribution, artificial earth satellite, 
“+, |.meteorologic satellite, meteordlogy, electromagnetic radiation, upper atmospheric... |. iim 
i 
1 


radiation, electronic computer: 


_| ABSTRACT:” The research done by Howard, Burch, and Williams [J. Howard, D. Burch and 
:| De Williams,..."Infrared Transmission of. Sinthotic Atmospheres," J. of the Optical Soc 
of America, 1956, Vol. 46,:No. 4j-is cited as leading up to other work concerned with 
the derivation of formulas for':computing average absorption functions for selected 
| Wave lenyths. The very’real, Gurrent, problem facing the world's weather service is 
_ | how best. to use weather satellites, and it ia pointed out. that installing suitable 
_ |-aquipment in such satellites atid using them for long periods of time would make it 
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ACC NR: AT6036182 
“possible te amass a wealth of information concerning the physical condition of the 
‘| atmosphere, the status of the ‘underlying surface of the earth, or the upper limits 
‘of clouds. These data could ta used for a variety of purposes. A preliminary stago a 
is the amassing of material with respect to the investigation of transmission or = | _ 
absorption, of departing longwave radiation in the layer between the earth and the ~ 
“tupper Limit of the troposphere, using a great many experimental observations and ra- ; 
“| diation measurements made over various geographic regions, and under different m2teos . 
-| rological conditions. The use of’a suitable equipped aircraft, or a group of air- 
leraft, with a service ceiling of 12.to 15. km, is desirable. Results could be used |» 
“Ito: evalisate-the accuracy of the instruments used to.establish the radiation, as well’ 
“|as te disclose individual shortcomings in those instruments. © Processing the resulta |. -: 
“Sef what cust necessarily be great quantities of various types. of data would involve’ — 
“the use of high-speed electronic computers. Research has already shown that there _ 
are three basic. greups of overlapping absorption belts ‘in the real atmosphere in the 
| Jongwave band of the spectrum, These have been examined and the results are pre-= 
sented in tabuiar form. Orig, art. has: 8 formulas and.6 tables. earth 6 
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tile pans 0.131.353; non-volatile phenols 


0.10-4,2; ketones 0.13-6.97; H,SOy 0-0.8 mg/liter, 


‘Titer of bacteria ‘coli is above 333 for all sewage 


USSR chemical Technology. Chemical Products | H=5 
and Their Application ' ; 
, ater treatment. Sewage water, f 
Abs Jour: Referat Zhur - Khimiya, No 1, 1958, 1799 | 
Author : Yurgenson The oS we 
its : Pe ee i ‘ ei ia 
Title -:. Sanitary Characteization of Sewage Water of the 
Shale-Chemical Colsbine "Kiviyli", oa ae 
Orig Pub: Gigiena 1 sanitar‘lya, 1957, No 2, 63-64 of 
“Abstract: © Total amount of sawage water resulting from ther-~ he 
mal processing of shale in tunnel furnaces, is of | 
8710 md/day, of which 31% are nominally pure. The 
- SeWage Water contains (in g per liter): coarsely 
dispersed admixtures 1,1-3.73; NHs 0.87-1.77; vola- 
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USSR Pca ‘Technology. Chemical Products 
and Thetr Application : 
Water. treatment. Sewage water, 


Abs Jour: -Referat Zhur < Knuintya, No 1, 1958, 1799 


‘water, The. seWage - dates causes extreme pollution 


‘of the rivers Erra and Purtse and of the water of 
the Gulf of. Finlant. 
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AUTHORS: ; Terent'yev, A. P., Kost, fe Ney Zolot airev, $07 /153-58-4-9/22 
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i “QITLE; . -I,fhe Esters of tb ahd vee Phthalic Acid ond Its Homolog 

Bo eee ss ag Ingeet Repellante. (I.Efiry totragidroftalevoy kialoty: 
i yeye gomologov: ‘kak insektorepollenty) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khiniches-. 
; kaya tekhnologiyi., 1958, Nr 4, pp 55 - 60 (USSR) 


a) 


- ABSTRACT: « Although the Jinséot Seporreneechave: been more and more 


have been tested, neither the relation between their 
structure and efficiency nor their mechanism of 
efficiency have. teen definitely clarified. For these 
reasons the search for new means was often unsuccessful, 
whereas hardly a few of the thousands of tested sub- 
stances were practically used. Dimethyl phthalate is 

the most carefully investigated and practically most 


ai 


applied repellent. Yet it is not efficient in any case, 
Card 1/4 and large-scale use of it is linited by raw material 


— 
aie 
“| 
in 
L 
4 
| 
ac 
applied so far and thousands of individual preperations . ae 
4 
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I.the Esters of Tetrahydro-Phthalic Acid and Its SOV /153-58-4-9/22 
Homologs as Insect Repellents» 


= we > searcity. The authors synthetized other prosyective Fale 
_ wvepellents;: "Ind-ilon","Rudzhers-612" (in the USSR RP -52) a 
: and "Dimelon" (RP:-50), which had the sanereftesfas or a weeker ah 
effect than. dimethyl phthalate on various mosquito —” 4 4 Sh 
species. Rp ~50 wal a little more active than others. There- a 
: fore the authors jinvestigated, according to the | 
So a structural: analogir, a series.of esters of the tetra- : 
_ | hydro phthalic acid (,-1,7RP-2, RP -5,RP -17,RP -20, RP-23, 
oe -. Rp..33 and BPa51). imethyl, diethyl and dibutyi phthalate 
‘were used for comparison. The compounds investigated are 
related in structure to dimethyl phthalate, but 
differ by their luck of aromatic bonds in the 6-membered 
ring. Diene hydrotarbons and. maleic anhydride, which 
are easily obtaintd by benzene or furfural-oxidation, 
were the raw materials used for that purpose. In summer Ofte, 
of 1954, Ye.Kh.Zolotarev and N.A..Tamarina investigated — . ml 
at the Belomorskaye biologicheskaya stantsiya MGU , Ate 
(White Sea Biological Station of the university mentioned 
ee _.. in the title). the effect of individual preparations 
Card 2/4 On mosquitoes Added communis and Aé.dorsalis and cerato- 
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“pogonides of the npecies Culicoides. At the Ryazanskiy 


meditsinskiy institut imeni I.P.Pavlova (Ryazan Medical 
Institute imeni I,P.Pavlov) it was found that a 
narcotic effect (iusel-oil drunkenness) is exercised 
by the dibutyl esters upon rats and rabbits. Large- 


‘scale tests in 1956 showed thet the preparations 


RP -1 and RP -50.pritect efficiently against the mosquitoes: 
Acdes vexans, A.msculatus, A.excrucians, A.Cyprius, A. 


_cataphylla, A.oundtor, A.communis,-A.cinereus, A. dorsalis, 


and. Anopheles bifurcatus. A table shows the. comparative 


“efficiency of individual repelisnts, It results fron 
this that the repellents RP-1, RP -17 and RP-951, which 
were investigated for the first time, are cqual to 


dimethyl phthalate: with respect to their efficiency. 

The efficiency degree of various mixtures of these 

compounds was not higher. Further investisations would 

be necessary only wf RP-44 (dimethyl phthalate with oh, 
diethyl adipate), RP-.. (the same with dibutyl sebacinate) ee 
and RP-47 (the sami with anisole), since they are a little : 
longer efficient ajeinst mosquitoes. All preparations 


es. Revie Ew? 
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I. ‘The Bsere. of Tetrahyéro Phthulic Acid and Its. —§80V/155-53-4-9/22 
Homologs as Insect Repellents = ak 


- ie ee ee ; were investigated. as to their acidity, which causes 

a ' skin irritation, ag is known. It was-found thet the 

‘s - introduction of a methyl or. mathylene group into 

a. ; . the structure of the dimethyltetreahydro phthalate 

_ : _. does not exert condiderable influence. upon the 

: _ Bctivity of the preperation. Admixtures were supplied 

:  by- PaA. Moshkin, ‘Corresponding Hember, Academy of Sciences, 

_ | USSR, and V.I.Lyubdmilov, Candidate of Chemical Sciences. 
‘There are 1 table and 18 Paneer Aneet 5 of which are Soviet. 


ASSOCIATION: Moskovskiy posuere shay universitet im. M.V.Lomonosova 

, (Hoscow State University imeni ij.V.Lomonosov) Kafedra 
organicheskoy khimii i kafedra. entomologii (Chair of 
Organic. Chemistry and Chair of Entomology) coh 


SUBMITTED: . November 2, 1957. ™ sf a 
Card 4/4 pe : ; = 


od Tc hes 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86- 00513R001963210009- 0" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963210009-0 


gas teemmtece eacner eunrans ISSORNGEAICIN THD WILMER SERSOAROTRGNGE Of LETT fa jSSS ee SE TE REACT RISEN CUPRA SEDER CORT SPR Wait Fea Eee EC 
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